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ERSE HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
PRTHSUNGS D /A TA| NGUYEN VO1 PHAT TRIEN BEN VIPNG (ERSD 2020)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Co ché sut 16 guong than trong cac 10 cho chdng gian co khi hoa
vung than Quang Ninh

Lé Tién Diing™* )
'Bg mén Khai thac Ham 10, Truong Dai hoc M6 - Dia chat

TOM TAT

Noi dung bai béo trinh bay két qua nghién ctru danh gia co ché sut 1o gwong than trong cac 16 chg dai sir
dung gian chdng co khi hoa tai cac mo than ham 10 viing Hon Gai va Udng Bi, Quang Ninh. Sy ¢6 sut lo
guong than tai hai 10 chg co khi héa dién hinh cua ving than duoc quan sét thyc té va phan tich tham van
y kién ki su quan ly hién truong. Nghién ciu chi ra rang sy mat 6n dinh guong trong cac 10 cho viing than
Hon Gai la chu yéu gay ra boi via than tuong d6i mém yéu, trong khi tai viing than Udng Bi rat c6 thé 1a
do anh hudng cua sap d6 vach truc tiép cung viing. Cac mo ham 16 c¢6 diéu kién dia chat tuong tu c6 thé sur
dung két qua tir bai bao dé dy bao nhanh nguy co mét an toan lao dong 16 cho tir giai doan thiét ké mo.

Tirkhoa: Sut 16 gwong than; Lo cho co khi héa; Via than mém yéu; Sap d6 vach tryc tiép.

1. Gigi thigu

Cong nghé khai thac 10 cho chéng gian co khi hoa (CKH) lan dau tién dwoc 4p dung ¢ Viét Nam vao
thang 6/2005 tai Via 13, mo than Khe Cham (nay 1a mo Khe Cham 1). Day 1a cong nghé sir dung gian chong
ma hiéu ZZ(ZT)-3200/12/26 khong c6 két cau thu hdi than noc két hop véi mot mang cao gwong. Qua 12
nam ap dung, tong san luong khai thac dat 3.057.145 tan, voi san lugng nam cao nhat (2006) la 388.168
tan, nang suat binh quan dat 11,7 tin/cong (Cong ty Than Khe Cham, 2017). Trong qué trinh khai thac cac
Via 12-13, céc 10 cho thuong xuyén gap bién dong vé dia chat; trong d6, dat da mém yéu tut 16 trudc guong
khién 10 cho phai dimng khau may dé khau thu cong bang cot thuy luc don két hop xa st xir ly. Tir nim
2015, c6ng nghé CKH khdng ha tran dugc dua vao hoat dong & mo than Nga Hai sir dung gian chéng
ZQY3600/12/28 (Céng ty Than Quang Hanh, 2018) Trong séu thang dau nam 2018 16 cho pha| khau trong
diéu kién kho khan nhu gap dut gy tir thuong cét, via uén nép, guong than va da véch tryc tiép mém yéu
bé roi thudng xuyén xay ra lé guong tut néc. Cling nam 2015, cong nghé CKH khau hét chidu day via dugc
trién khai & Via 11 Cong ty Than Duong Huy sir dung gian Chéng 7Y3200/16/36 (Hinh 1). Than guong va
da vach mém yéu khién su ¢ 16 gwong tut noc thudng xuyén xay ra; 16 cho phai khiu thu cong két hop véi
dong nhoi giit néc dé khic phuc sy ¢d (Lé Tién Diing va nnk, 2019).

Hinh 1. Gian chang ZY3200/16/36 va may khdu I\J/IééOOﬂOO-W iai mé than Duong Huy (Tap chi Nang
lwong Viét Nam 2018)

*Tac gia lién h¢
Email: t.d.le@humg.edu.vn


mailto:t.d.le@humg.edu.vn

Cong nghé CKH sir dung gian chéng cé két cau thu héi mot mang cao VINAALTA 2.0/3.15 dugc dua
vao ap dung tai Via 8, mo than Vang Danh va chia thanh hai giai doan (N6ng 2018). Giai doan | (thang
12/2007-3/2008), cong nghé¢ CKH dugc &p dung nham 1am rd kha nang lam viéc phu hop véi diéu kién dia
chat mo. Giai doan I (thdng 6/2008-12/2013, cdng nghé duoc trién khai trén toan bo chiéu dai 10 cho.
Trong sau nam hoat dong, san lugng trung binh 16 cho 1a 145.673 tan/nam véi nang suat lao dong 3,6-10,8
tan/cong. Tir kinh nghiém cua mo than Vang Danh, cdng nghé nay dwoc trién khai tai mo than Nam Mau
trong thoi gian 8/2010-6/2015. San lugng trung binh dat 142.846 tin/nim va ning suét lao dong 3,1-11,3
tan/cong. San lugng trung binh cua cac 10 CKH néu trén chi dat 32% so vai thiét ké. Su ¢6 16 guong than
va/hoic tut néc duoc ghi nhan 1a mot trong nhimg nguyén nhan dia ki thuat xay ra do anh huong sap dé
cuia véch tryc tiép cang viing khién 10 cho phai ding hoat dong dé xir ly. Ngoai ra, chiéu cao khau guong
I6n (2,5-2,8 m), than ngam nudc va thoi gian dimg 1au ngay ciing gop phan gay ra sut I guong than (Cong
ty Than Vang Danh, 2017).

Cong nghé CKH sir dung gian chdng c6 két cau thu hdi véi hai mang cao duoc ap dung & Viét Nam tir
niam 2015 tai mo than Ha Lam. Theo Céng ty Than Ha Lam (2018), mé 4p dung day chuyén CKH1 & Via
11 sir dung gian chdng trung gian ZF4400/16/28 va qua d6 ZFG4800/18/28 (Hinh 2), va CKH2 & Via 7 sir
dung gian Chong trung gian ZF8400/20/32 va qua do ZFG9600/23/37. Tur ndm 2017 dén giira 2018, CKH1
da dat cdng suét thiét ké trong khi CKH2 dat 81% so vai thiét ké. Trong qua trinh van hanh hai day chuyén
cong nghé, cac 10 cho gap dut gy, goc déc via khong on dinh, than mém yéu dé tut 16 trén noc va truéc
guong. Cac 10 cho phai tién hanh khau cai tao khéng thu hdi than néc dan t6i giam ti 1é thu hdi than. Cac
su ¢b sut 16 nghiém trong khién 16 cho CKH dirng san xuat nhiéu ngay dwoc ghi nhan, vi du, vao céc thang
5-6/2015 va thang 9/2019.

Hinh 2. Gian chéng ZF4400/16/28 va may khau MG 150/375-W tgi mé than Ha Lam (Le va Bui 2019)

Tiép ndi mo than Ha Lam, nhiéu don vi khéac da trién khai cdng nghé CKH sir dung hai mang cao. Theo
Cong ty Than Khe Cham (2017), tir nim 2016 mé than Khe Cham 111 trién khai cong nghé CKH cho Via
14.5 sir dung gian trung gian ZFY5000/16/28 va qua d6 ZFG6200/17/30. Méc du da co6 giai doan dat san
lwong thiét ké nho diéu kién dia chat 6n dinh (Cong ty Than Khe Cham, 2017), vé co ban, 16 CKH hoat
dong trong diéu Kién dia chat phuc tap, than mém yéu bo roi va xay ra nhiéu su ¢ tut 16 truée guong. Tir
nam 2018, mo than Vang Danh trién khai tré lai cong nghé CKH & Via 8 sir dung gian chdng trung gian
ZF4400/17/28 va qua 6 ZFG4800/20/32 (Hinh 3). Theo Cdng ty Than VVang Danh (2018), trong sau thang
dau nam 2018, 16 cho dat ti 16 thu hdi than ha tran 97%, ti 1¢ ton that than 9,3% va nang suit lao dong 22,4
tan/cong, tat ca déu tot hon cac chi tiéu thiét ké. Trong giai doan nay, hoat dong 10 cho dugc bao céo 1a an
toan trir phan than nga ba 10 cho do s gia ting 4p luc nén bi nén ép, v néc dé tut 16.

Céc danh gia & trén cho thdy sut 16 guong than da xay ra trong hau hét cac 16 cho co khi héa ving than
Quang Ninh. O cac muc do khéc nhau, su ¢6 sut 1& ¢6 thé gay gian doan san xuét trong thoi gian tinh bing
ca hoic tuan 1am viéc, gy thiét hai kinh té va mit an toan nghiém trong. D& nang cao hiéu qua ngan ngira
va xtr Iy sut 1, viéc hiéu 1 co ché hién twong trong diéu kién ving than Quang Ninh I1a yéu cau bét budc
va cap thiét. Cac nghién ciru trong nudc (Vi va B3, 2014; Vi, 2015; Dinh, Tran va nnk, 2016; L& va nnk,
2016) di phan nao giai thich dwoc co ché va nguyén nhan hinh thanh sut 15, tuy nhién, méi chi dung lai &
muc do ly thuyét két hop kinh nghiém tir nudc ngodi. Nghién ciu thuce dia trinh bay trong bai bao nay, do
do, s& gop phan nang cao hiéu biét tin cay vé co ché hinh thanh sut 1o, 1am co s& khoa hoc viing chac gidp
xay dung céc giai phap xur ly ¢6 hiéu qua cao. Viéc quan tric thyc dia dwoc thyc hién tai Lo chg 11-1.17



mé than Ha LAm-dai dién ving than Hon Gai, va Lo cho 1-8-1 mé than Vang Danh-dai dién viing than
Udng BI.

Hinh 3. Gian chéng ZF4400/17/28 va may khau MG 170/410-WD tgi mé than Vang Danh (Le va Bui
2019)

2. Quan tric thye dia mé than Ha Lam

Mo than Ha Lam thudc so hitu caa Cong ty C6 phan Than Ha Lam, mot don vi thanh vién cia Tap doan
Cong nghiép Than-Khoéang san Viét Nam (VINACOMIN). Mé nam trong khoang sang than Ha Tu-Ha
Lam, c4ch thanh phé Ha Long khoang 7 km vé phia Dong-Dong Bic. Hién mo dang khai thac bang phuong
phap ham 10 tir mirc -50 dén -300 m céc via V.14(10), V.11(8), V.7(4), V.6(3) va V.5(2).

Qua quan sat hién trudng va trao doi V6i cac ki su quan ly day chuyén CKH, tir thugng ma 16 cho (kich
thudc rongxcao: 7.5x2.5 m) than néc gan nhu sap d6 ngay khi guong dich chuyén. Buéc sap d6 ban dau
cua d4 vach truc tiép 1a 37 m trong khi budc sap d6 thuong ky la 25-37 m khi vach bén viing va 10-15 m
khi véach kém bén viing. Than néc ¢4 ti & thu hdi 100% véi kich thudc sap db trung binh 1a 20-25 cm, 1én
t6i 50 cm khi via than c6 chita d4 kep. Guong than thuong sut 16 trong khoang 10-30 gian theo huéng déc,
va sdu vao guong tbi da 5 ludng, twong dwong 3.15 m. Vung tut 16 phét trién 1én than néc, c6 thé cao t6i
vai mét so vai nén 10 néu khong dugce xir Iy kip thoi.
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Hinh 4. Ap luc cét chéng truéc (xanh) va sau (cam) ciia gian chong so (@) 1, (b) 35 va (c) 71
Lo che 11-1.17 mo than Ha Lam (Le 2020)

Via 11 sir dung gian trung gian ZF4400/16/28 va gian qua do FG4800/18/28. Ap luc chdng giir toi da
cuia cac cot lan luot 1a 35 va 38.2 MPa vai 4p luc thiét lap ban dau khong nhé hon 80% ap luc téi da. Cac
gian c6 cudng d6 chdng gitr 0.729-0.75 MPa, chiéu rong 1.5 m va chiéu dai dam néc 3.75 m. Ap lyc trong
cac cot trudc va sau cua cac gian sé 1 (dau 10 cho), sb 35 (gitra 16 cho) va sé 71 (chan 10 cho) dugc quan
trac tir ngay 16/9/2019 dén 11/11/2019, thé hién trén Hinh 4(a-c). C6 thé thay ap luc cot chu yéu dao dong
trong khoang 15-25 MPa. Ap luc thyc té nay chi dat 43-71.4% &p luc t6i da theo thiét ké. Theo cac ki su
hién truong, viéc bom p luc ban déu theo dang thiét ké cé thé nhanh chong pha huy hé théng thay lyc nhu
tram bom, cép, dng cung cap dich, hoic van an toan cua gian. Thyuc té, ap luc bom ban dau nho duai 28
MPa va chiéu cao cac gian dugc dam bao duy tri bing nhau dé chiu tai dong déu.

3. Quan tric thye dia mé than Vang Danh

Mo than Vang Danh nam & canh Nam cuia dai than Bao Dai, thudc dia phan phudng Vang Danh, thanh
phd Ubng Bi, tinh Quang Ninh. M6 hién dang tap trung khai théc phan 10 giéng khu Vang Danh (0/-175)
sir dung céc vi chdng co khi hda. Lo cho 1-8-1 ra than tir thang 1/2018 va dén thang 9/2018 thi két thic,
chuyén dién sang 10 tiép theo. Tir thuong khoi diém (kich thudc rongxcao: 5.6x2.8 m), guong tién theo
phuong 3-5, 35 va 80-100 m thi than ndc, vach truc tiép va vach co ban lan luot sap dd/giy. Budc sap do
thuong ky ciia vach tryc tiép va co ban lan luot 1a 10-30 va 80-100 m. Lo cho lap dit gian qua do ZFG4800
& dau va chan va gian trung gian ZF4400 ¢ gitra theo huéng dbc. Mai gian chéng c6 hai dong hd do ap luc
dugc gén & cot trude va cot sau. Viéc theo ddi &p luc duoc thuc hién cir mdi 10 gian chéng, ¢ dau va cudi
c4c ca san xuét. Luc chong ban dau khong nho hon 80% lyc chéng lam viéc cua gian. Ap luc trong céc cot
truéc va sau caa cac gian sé 1 (dau 10 cho), sb 30 (giita 10 cho) va sb 60 (chan 16 cho) thé hién trén Hinh
5(a-c). Thoi gian quan tric 1a hai thang (20/3/2018 t&i 19/5/2018), tuong tng v&i chiéu dai tién guong 1a
80 m theo phuong. Co thé thiy &p luc cc cot chong thuc té dao dong quanh gié tri 25 MPa-thap hon gid
tri thlet ké 31.5 MPa. Nguyén nhan do véch 6n dinh va kha ning chiu ap thyc té kem cua hé thong thay
luc, giéng nhu da phan tich & trén. Trong khoang thoi gian quan tric, guong than vé co ban 1a 6n dinh.
Hién tuong sut 1& xay ra & giira 10 cho theo hudng dbc rai réc vao cac ngay 27-31/3, 17/4, 21/4, 15/5 va &
nga ba chan 16 cho cac ngay 2-12/4 va 18/4 nam 2018. Theo ki su quan ly hién truong, ving sut 1 c6 thé
phét trién cao téi 5-7 m so vai nén 16 va siu vao guong 1-2 m.
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Hinh 5. Ap luc cét chdng trieée (xanh) va sau (cam) cua gian chong sé (a) 1, (b) 30 va (c) 60
Lo che 1-8-1 mo than Vang Danh (Le va Dao 2020)

4. Két luan

Két qua quan tric thuc dia cac gian chéng co khi hoa tai hai 16 cho dién hinh cho cac ving than Hon Gai
va Udng Bi cho thiy mét nhan xét chung 13 &p luc thuc té tdc dung 1én vi chéng 1am viéc déu nho hon 20-
37% so vai &p luc thiét ké. Cac nguyén nhan, nhu da phan tich & Muc 3, 12 boi via than va dia tang d4 thuc
té cirng vitng hon so véi tinh toan Iy thuyét, va 1 boi kha ning 1am viéc han ché cua hé théng bom thay
lyc. Két qua quan trac nay chi ra rang su lya chon gian chdng co khi hoa hién tai 1a ¢am bao hé sé an toan
cho qué trinh khai thac céc 10 chg, trong khi nang luc l1am viéc cia hé théng bom thily luc can duoc cai
thién. Ap luc trung binh gian chong 16 chg mo Ha Lam (20 MPa), tuy nhién, nhé hon khoang 20% so véi
&p luc trung binh gian chéng 16 cho mé Vang Danh (25 MPa). Quan sat nay dwoc giai thich do via than c6
d6 bén kém tai mo Ha Lam trong khi né bén viing & mé Vang Danh. Cu thé, do mém yéu nén trong diéu
kién &p lyc twong duong, via than mé Ha Lam s& bi pha hay manh hon so véi via than mo Vang Danh. Mt
tiép xuc gitra néc gian chdng va than néc do d6 khong con chat chg, c6 thé bi rdng, khién phan ap lyc cia
than noc/d4 vach khong dugc chdng gitr ddy du bai gian. Guong than khi d6 chiu tai tir than néc/da vach
nhiéu hon, dan dén bi pha huy va twong @ng hinh thanh syt 1 nhidu hon. Bidu nay phi hop vai tan suat sut
I6 thuc té ghi nhan dugc tai hai 10 chg di néu & Muc 3. Tan suat sut I¢' guong than cung giai thich tai sao
phan &p lyc cot trudc (gan guong) gian chdng mo Ha Lam thuong xuyén I6n hon phan ap luc cot sau (xa
guong), trong khi két qua quan tric duogc tai gian chong mo Vang Danh lai 1a nguoc lai. Cac két qua cua
bai béo khang dinh hién tuong sut Io guong than tai cac 10 chg ving than Hon Gai 1a cha yéu gay ra boi
via than mém yéu. Trong khi d6, sut 16 tai cc 10 cho ving than Uong Bi rét c6 thé la do anh huong cua sap
d6 véch truc tiép cing viing nhu theo Iy thuyét cia Frith (2015) va can thém nghién ctu chuyén sau dé
kiém ching.
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ABSTRACT

Mechanism of Face spall in Mechanized Longwalls at
Quang Ninh coal field

Le Tien Dung!
!Department of Underground Mining, Hanoi University of Mining and Geology

The paper presents a study on the mechanism of face spall in mechanized longwalls in underground coal
mines at Hon Gai and Uong Bi areas, Quang Ninh coal field. The face spall at two typical mechanized
longwalls at the field were monitored and the results were consulted with on-site mining engineers. The
results indicate that the face instability in mechanized longwalls in Hon Gai area is predominantly caused
by weak coal seam, while that in Uong Bi area is likely caused by hard immediate roof caving. Other mines
have similar geological conditions can refer to this study’s results for quickly assessing safety level in mine
design stage.

Keywords: Coal face spall; Mechanized longwall; Weak coam seam; Immediate roof caving.
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